WO 2005/095092 



PCT/IT2004/000160 



- 1 - 

METHOD AND APPARATUS FOR MANUFAC TURING TYRES FOR 
VEHICLE WHEELS 

Description 
5 " ' 

The present invention relates to a method o'f 
manufacturing tyres for vehicle wheels. 

The invention also relates to an apparatus for 
10 manufacturing tyres for vehicle wheels. V 

A tyre for vehicle wheels generally comprises a carcass 
structure comprising at least one carcass ply having 
respectively opposite end flaps looped back around 
15 annular anchoring structures , usually each. formed of a 
substantially circumferential inner insert onto which 
at least one filling insert is applied, at a radially 
external position. 

20 Associated with the carcass structure is a belt 
structure comprising one or more belt layers placed in 
radial superposed relationship with respect to - -each 
other and the carcass ply and having textile or 
metallic reinforcing cords with a c'rossed orientation 

■25 and/or substantially parallel to the circumferential- 
extension direction of the tyre. At a radially external 
position to the belt structure a tread band is applied 
which is made of elastomer material like other 
semifinished products constituting the tyre. 

30 

It is to be herein pointed out, to the aims of the 
present description, that by the term "elastomer 
material" it is intended a composition comprising at 
least one elastomer polymer and at least one 
35 reinforcing • filler'. Preferably, this- composition. 
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further comprises additives such as cross-linking 
agents -and/or plasticizers . Due to the presence of 
cross-linking agents, this material can be cross-linked 
through heating so as to form the final article ■ of 
5 manufacture. 

Also applied to the side surfaces of the carcass 
structure, each extending from one of the side edges of 
the tread band until close to the respective annular 

10 anchoring structure to the beads, are respective 
sidewalls of elastomer material that, depending on the 
different embodiments, can have respective radially 
external end edges that are superposed on the side 
edges of the tread band to form a design scheme of the 

15 type usually called "overlying sidewalls", or 
interposed between the carcass structure and the side 
edges of the tread band itself, in accordance with a 
design - scheme of the type referred to as "underlying 
sidewalls". 

20 

In most of the known processes for tyre manufacture, 
the carcass -structure and belt structure are provided 
to be made separately of each other in respective work 
stations, to be mutually assembled at a later time: 

25 ' ' 

More particularly, manufacture of the carcass structure 
first contemplates deposition of the carcass ply or 
plies on a first drum usually identified as "building 
drum" to form a cylindrical sleeve. The annular 

30 anchoring structures to the beads are fitted or' formed 
on t l he opposite end flaps of the carcass ply or plies 
that in turn are turned up around * the annular 
structures themselves so as to enclose them in a sort 
of loop. 
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Simultaneously, on a second drum or auxiliary drum, an 
outer sleeve is made which comprises the belt layers 
laid down in radially superposed relationship with each 
other (and optionally the tread band applied to the 
5 belt layers at a radially external position) . The outer 
• sleeve is then picked up from the auxiliary drum to be 
coupled with the carcass sleeve. For the purpose, the 
outer sleeve is disposed in coaxial relation around the 
carcass sleeve, and afterwards the carcass ply or plies 

10 are shaped into a toroidal conformation by axially 
moving the beads close to each other- and simultaneously 
admitting fluid under pressure into the carcass sleeve, 
so as to determine application of the belt ring (and 
optionally of the tread band) to the carcass structure 

15 of the tyre at a radially external position thereof. 
Assembling of the carcass sleeve with the outer sleeve 
can be carried out on the same drum as used for 
building the carcass sleeve, in which case reference is 
made : to a "unistage building process". A building 

20 process of this type is described in document US 
3, 990, 931, for example.. 

.In manufacturing some particular tyre types, such as in 
the case of tyres for lorries and the like, application 
25 of so-called "underbelt inserts" interposed between the 
carcass structure and belt structure is provided. 

Here and in the following of the specification and 
claims, by the term "underbelt insert" it is intended , a 
30 substantially circumferential insert preferably of 
elastomer material that is interposed between the 
carcass structure and belt structure of the tyre; these 
inserts are preferably present in pairs and each insert 
is positioned close to each tyre shoulder. 



35 
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For manufacture of the underbelt inserts, one or more 
lengths of appropriate cross-section conformation, cut 
from a continuous strip of extruded elastomer material 
are circumf erentially applied to the cylindrical sleeve 
5 formed on the building drum. During the shaping step of - 
the carcass structure for coupling with the belt 
structure, the underbelt inserts are submitted to a 
circumferential stretching action imposed by the 
expansion of the carcass structure, and they modify 
10 their orientation in such a manner that, at -the end of 
the shaping step, they form a substantially continuous 
surface with a radially external portion of the carcass, 
ply, which surface is adapted to evenly bear against 
the radially internal surface of the belt structure. 

15 

Also known are building processes of the so-called 
"two-stage" type in which, as described in document EP 
0 613 757 for example, assembling between the carcass 
structure and belt structure is carried out on a so- 
20 called shaping drum onto which the carcass .sleeve' 
picked up from the building drum and, subsequently, the 
outer ^ sleeve picked up from the auxiliary drum are 
transferred. 

25 In document WO 01/08874, in the name of the same 
Applicant, it is described a shaping drum to be used in 
a two-stage building process and set to facilitate 
application of the underbelt inserts to the carcass 
sleeve, before carrying out the shaping step. 

30 

Documejnt US 4, 392, 899, also in the name of the same 
Applicant, discloses an auxiliary drum such conceived 
as to obtain a reduction in the required time for 
assembling the belt structure and tread band on the 
35 auxiliary drum. 
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In accordance with the present invention, the Applicant 
however realised that important improvements to the 
production methods of the known art can be made both in 
terms of productivity and in terms of quality of the 
5 obtained product. 

In this connection, it could be noticed that for the 
operations to be executed at a primary building and/or 
shaping drum for the purpose of making the carcass 

10 structure., a ■ higher cycle-time is required as compared 
with the time required for the operations carried out 
on the auxiliary drum to make the belt structure and 
possibly the ' tread band. In .more detail, the Applicant 
has ascertained that one of the causes leading to an 

15 increase in the overall cycle time, i.e. the time 
required for completing the building cycle of the tyre, 
as well as leading to geometrical faults of the tyre 
structure that can adversely affect the quality of the 
finished product, resides in the necessity to make 

20 the underbelt inserts on the carcass structure. 

In accordance with the present invention, thus the 
Applicant realised that considerable advantages in 
terms of productivity and quality -of the finished 

25 product could be achieved if the underbelt inserts were 
coupled with the belt structure before assembling the 
latter to the carcass structure, thereby reducing bpth 
the building time on the primary drum and the waiting 
time, on the auxiliary drum, of the tyre components 

30 assembled therein. 

In more detail, it is an object of the present 
invention to. provide a method of manufacturing tyres 
for vehicle wheels comprising the . features set out in 
35 claim 1 and/or in one or more of the subsequent claims 
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2 to 14. 

It is also an object of "the invention to provide an 
apparatus for the manufacture of tyres for vehicle 
5 wheels comprising the .features set out in claim 15 
and/or in one or more of the subsequent claims 16 to 
29. 

Further features and advantages will become more 
10 apparent from the detailed description of a preferred, 
but not exclusive, embodiment of a method and an 
apparatus for manufacturing tyres for vehicle wheels in 
accordance with the present invention. 

This description will be set out hereinafter with 
reference to the accompanying drawings, given by way of 
non-limiting example, in which: 

- Fig. 1 diagrammatically shows a side view partly in 
section of an apparatus for manufacturing tyres in 
accordance with a first embodiment of the present 
invention; ■ „ • - 

- Fig. 2 shows the apparatus seen in Fig. 1 at the end 
of manufacture of a belt structure and of elongated 
underbelt elements ; 

- Fig. 3 diagrammatically shows the apparatus seen in 
the preceding figures during ' transfer of the belt 
structure to a position adapted for application of the 
underbelt inserts; 

-.Fig. 3a is an enlarged detail of Fig. 3; 

- Fig. 4 shows application of the underbelt inserts to 
the belt structure; 

- Fig. 4a is an enlarged -detail of Fig. 4; 

- Fig. 5 shows the apparatus seen in the preceding 
figures during a rolling step of the tread band; 

- Fig. 6 shows transfer of the belt structure provided 



15 
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with underbelt inserts at a position coaxial with a 
carcass sleeve previously formed on a building drum; 

- Fig. 7 diagrammatically shows an apparatus for 
manufacturing tyres in accordance with an alternative 

5 embodiment of the present invention, when manufacture 
of the underbelt inserts has been completed; 

- Fig. 8 diagrammatically shows the apparatus in Fig. 7 
during expansion of an expandable support ; 

- Fig. 9 diagrammatically shows the apparatus in Fig. 7 
10 after .application of the belt structure and tread band; 

- Fig. 10 shows the apparatus in Fig. 7 during a 
rolling step of the tread band; 

- Fig. 11 is a diagrammatic interrupted cross-section 
of a tyre obtainable in accordance with the present 

15 invention. 

•Referring particularly .to Figs. 1 to 10, an apparatus 
for manufacturing tyres for vehicle wheels set to put 
into practice a method in accordance with the present 
20 invention has been generally identified by reference 
numeral 1 . 

The invention 'aims at manufacturing tyres of the type 
generally denoted at 2 in Fi<j. 11, "in particular for 

25 lorries, essentially comprising a carcass structure 3 
of substantially toroidal conformation, a belt 
' structure 4 of a substantially cylindrical conformation 
and circumf erentially extending around the carcass 
structure 3, a tread band 5 applied to the belt 

30 structure 4 at a. circumf Erentially external position, 
and a' pair of sidewalls 6 laterally applied to the 
carcass structure 3 on opposite sides and each 
extending until close to a radially internal edge of 
the carcass structure itself. 
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The carcass structure 3 comprises a pair of annular 
anchoring structures 7, integrated into regions usually 
identified as "beads" and each of them for example 
consisting of a substantially circumferential annular 
5 insert 8, usually called "bead core", carrying an 
elastomer filler 9 at a radially external position- 
Turned up around each of the annular anchoring 
structures are the end flaps 10a of one or more carcass 
10 plies 10 comprising textile or metallic cords extending 
transversely of the circumferential extension of tyre 
2, optionally with a predetermined inclination, from 
one of" the annular anchoring structures 7 to the other. 

15 Also provided are auxiliary inserts 11, of the type 
usually called "unde'rbelt inserts" for example, that 
are applied between the carcass structure 3 and belt 
structure 4, each of them close to one of -the axially 
opposite edges 4a of the belt - structure itself. Each 

20 underbelt insert 11 has an axially internal portion 11a 
interposed between the carcass ply 10 and belt 
structure 4 and tapering towards an equatorial plane . of 
tyre- 2, . and an axially external portion lib interposed- 
between the carcass ply 10 and a respective sidewall 6, 

25 and tapering towards the rotation axis of tyre 2. 

The belt structure 4 can in turn comprise one or more 
belt layers 12a, 12b comprising metallic or textile 
cords that are suitably inclined to the circumferential 

30 extension of tyre 2, following respectively crossed 
orientations between one belt layer and the other, as 
well as an optional external belting layer (not shown) , 
generally called a 0-degree layer, which comprises one 
or more cords circumf erentially wound up into coils 

35 disposed in axial side-by-side relationship around the 
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belt layers 12a, 12b. Each of the sidewalls 6 and the 
tread band 5 essentially comprise at least one layer of 
elastomer material of appropriate thickness. Also 
associated with the tread band 5 can be a " so-called 
5 under-layer (not shown) , of elastomer material having 
appropriate composition and physico-chemical features, 
which acts' as an interface between the true tread band 
5 and the underlying belt structure 4 . 

10 The individual components of the carcass structure 3 
and belt structure 4, such as in particular the annular 
anchoring structures 7, carcass plies 10, belt layers 
12a, 12b and ■ further possible reinforcing elements 
designed to constitute the above mentioned outer 

15 belting layer, are supplied to apparatus 1 in the form 
of semi-finished products produced during prior working 
steps, in order to be suitably assembled with each 
other . 

2 0 Apparatus 1 comprises a primary drum 13 oh which 
assembling of at least part of the components designed 
to form the carcass structure 3 of tyre 2 is carried 
out . 

25 In more detail, the primary drum 13 is adapted to 
support at least the carcass ply 10 fed in the form of 
a strip from a respective feeding unit, not shown as it 
can be made in a manner known by itself. 

30 The carcass ply 10" is disposed on the primary drum 13 
■through a winding operation carried out around the drum 
itself so as to form a cylindrical sleeve on . the 
opposite end flaps of which the- annular anchoring 
structures 7* are then fitted. Turning-up of the end 

35 flaps 10a of the carcass ply 10 around the annular 
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anchoring structures 7 can be carried out subsequently. 
Also provided may be application of the sidewalls 6 on 
the primary drum 3, preferably carried out before 
application of the carcass ply and concurrently with 
5 the optional application of a radially internal 
elastomer layer usually called "liner". 

Apparatus 1 further comprises an auxiliary drum 14, 
preferably aligned in coaxial relationship relative to 
10 the primary drum 13 and having a plurality of radially 
movable circumferential sectors 14b externally 
defining, when in an expanded position, an abutment 
surface 14a adapted to support the belt structure 4. 

15 In more detail, the belt structure 4 is obtained 
through winding ■ of one or more belt ■ layers on * the 
auxiliary drum 14; these belt layers, denoted at 12a, 
12b in Fig. 11 by way of example, are each formed of a 
semi-finished product in the form of a strip coming 

20 from suitable feeding units, also not shown because 
they can be made in known manner. 

Also interlocked with the auxiliary drum 14 can be a 
further feeding unit, set to supply a strip • length of 
25 elastomer material of -suitable cross-section, that is 
applied to the belt structure at a radially external 
position, to form the tread band 15 as shown in Figs. 2 
and 9. 

30 Alternatively, it may be also provided that the tread 
band 5 be made by carrying out spiralling of at least 
one preferably continuous elongated element of 
elastomer material, , i.e. by winding said elongated 
element supplied from an appropriate feeding unit such 

35 as an extruder, into substantially circumferential 
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coils . 

Winding takes place at a position radially external to 
the belt structure 4 assembled on the auxiliary drum 14 
5 which is maintained in rotation, while a controlled 
axial' movement of the auxiliary drum itself and/or the 
unit supplying the elongated element causes 
distribution of the coils in a manner adapted to give 
the thread band 5 the desired final conformation. 

10 

Apparatus 1 further comprises a transfer member 15 
movable between the primary drum 13 and auxiliary drum 
14 along the mutual alignment direction of same, to 
transfer the belt structure 4, together with the tread 
15 band 5 possibly applied thereto, onto the carcass 
structure 3 in the form of a cylindrical m sleeve 
•supported by the primary drum 13, as shown by way of 
example in Fig. 5. 

20 For the purpose, the transfer member 15 can be 
provided, for example, with radially movable gripping 
elements 16 to pick up the belt structure 4 from the 
auxiliary drum 14 after possible radial contraction of 
the latter, and retain it in a coaxially centred 

25 position relative to the carcass structure 3 at the end- 
of the translation to the primary drum 13. 

In a manner known by itself, when the belt structure 4 
i-s in a centred position relative to the carcass 

30 . structure 3, two opposite . halves 13a, 13b of the 
primary drum 13 retaining the -carcass structure 3 at 
the respective annular anchoring structures 7 are 
axially moved close to each other simultaneously with 
admission of fluid into the carcass ply or plies 10, so 

35 as to shape the carcass structure 3 into a toroidal 
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conformation. 

The resulting radial expansion of the carcass ply 10 
leads the latter to adhere against the inner surface of 
5 the belt structure 4, held by the transfer member 15. 

While construction of the carcass structure 3 and the 
above described shaping step are both, in a 
preferential embodiment, carried out on the same 

10 primary drum 13, following a so-called "unistage" 
building ■ process, it is also possible for the carcass 
structure 3 to be made on a distinct building' drum 
separated from the primary drum 13, to be subsequently 
disposed on the primary drum itself that will perform 

15 the functions of a shaping drum following a building 
process of the so-called "two-stage" type. 

. In this case too, provision may be made for the tread 
band 5 to be obtained by spiralling of at least one 

20 elongated element of elastomer material, i.e. by 
winding a plurality of substantially circumferential 
coils of said elongated element, while said elongated 
element is supplied from an appropriate feeding unit, 
such as an extruder, at a radially external position to 

25 the belt structure, said belt structure being assembled 
" on a tyre being processed which is 1 shaped into a 
toroidal conformation by said shaping drum. 

During spiralling, the tyre being processed goes on 
rotating on the shaping drum itself to allow occurrence 
of said winding, while a controlled axial movement of 
the tyre and/or of the unit supplying the elongated 
element causes distribution of the coils in a manner 
adapted to give the tread band 5 the desired final 
conformation. 
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Apparatus 1 further comprises devices for applying at 
least one underbelt insert 11 to the belt structure 4. 

Advantageously, these application devices 17 operate 
5 close to the auxiliary drum 14, or in any case 
separately of the 'primary drum 13, to associate the 
underbelt inserts 11 with the belt structure 4 during 
assembling of the belt structure itself when the latter 
is still axially spaced apart from the carcass 
10 structure 3. 

The application devices 17 comprise ■ an expandable 
support 18 and actuator members to radially expand the 
expandable support between a first operating condition, 
15 at which' it has a reduced diameter, and a second 
operating condition at which it has an increased 
diameter. 

In more detail, the expandable support 18 preferably 
20 comprises an inflatable bladder 19 having opposite end 
flaps engaged, preferably in a sealing manner, along 
the circumferential edges of respective axially 
opposite attachment . flanges 20 that are movable close 
to and away from each other. The inflatable bladder 19 
25 can advantageously consist of a layer of 'vulcanised 
elastomer material incorporating textile or metallic 
reinforcing cords each extending between the opposite 
edges of the inflatable bladder 19, between one of the 
attachment flanges 2 0 and the other. 

30 

Preferably, the attachment flanges 2.0 are in mutual 
engagement by means of respective axial toothing sets 
20a mutually conjugated and supplying a substantially 
continuous support seat for the inflatable bladder 19 
35' when the expandable support is in the first operating 
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condition. The axial toothing sets 20a are free to 
slide relative to each other to allow the flanges to 
axially move close to and away from each other. 

5 Said actuator members , not shown in detail as they can 
be made in any convenient manner, are set to feed a 
fluid under pressure into the inflatable bladder 19, 
concurrently with movement of the attachment flanges 2 0 
close to each other. 

10 

Alternatively, the expandable support 18 may comprise a 
drum of the mechanical type' the cylindrical abutment 
surface of which has circumf erentially distributed 
apertures through which radially movable sectors 
15 operate, being controlled by actuator members 
comprising appropriate lever articulated systems. 

Associated with the expandable support 18 is a further 
feeding unit or equivalent devices operating close to 

2 0 the auxiliary drum 14 for winding of the underbelt 
insert or inserts 11 on the expandable support 18. As 
better shown in Fig. 3a, each underbelt insert 11 has a 
substantially triangular or trapezoidal cross-section 
outline, with a major side applied against the surface 

25 of the expandable support 18 and two minor (axially 
inner and axially outer, respectively) sides mutually 
converging radially away from the * expandable support 
18. The minor sides, the axially inner and axially 
outer one-, respectively, on the circumferential 

30 extension of the underbelt insert 11 respectively 
subtend the axially inner portion 11a arranged to be 
- coupled with the belt structure 4 and the axially outer 
portion lib, arranged to be coupled with the respective 
sidewall 6 of the tyre. 

35 



WO 2005/095092 



PCT/IT2004/000160 



- 15 - 

In accordance with an embodiment of the invention, the 
underbelt inserts can be applied to the expandable 
support 18 in the form of already structured and sized 
semifinished products, as shown in Fig. 3a. 

5 

Alternatively, each underbelt insert 11 can be made by 
spiralling at least one preferably continuous elongated 
element of elastomer material, i.e. by winding said 
elongated element supplied from an appropriate feeding 

10 unit - such as an extruder into substantially 
circumferential coils. Winding takes place at a 
position radially external to the expandable support 18 
continuously driven in rotation, . while a controlled 
axial movement of the expandable support and/or the 

15 unit feeding the elongated element causes distribution 
of the. coils in a manner adapted to give the underbelt 
insert 11 the desired final conformation. 

As shown in Figs. 2 and 7, the underbelt inserts 11 are 
20 simultaneously applied to the expandable support 18 
when the latter is in the first operating condition of 
smaller diametrical bulkiness, with the inflatable 
bladder 19 substantially extended in a cylindrical 
conformation, in bearing relationship on the axial 
-25 toothing sets 20a. 

When application has been completed, radial expansion 
of the expandable support 18 is operated. 

For the purpose, the attachment flanges 2 0 are moved 
mutually close, concurrently with admission of fluid 
under pressure into the inflatable bladder 19 upon the 
action of said actuator members, so that the bladder 
takes a toroidal configuration, as shown in Figs. 4 and 
8. 
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To back up the radial ' expansion of the inflatable 
bladder 19, the underbelt inserts are submitted to 
elongation in the circumferential extension direction, 
due to an increase in diameter imposed to them. 

5 

Simultaneously, by effect of the expansion of the 
inflatable bladder until said bladder 19 takes a 
toroidal conformation, each of the underbelt inserts 11 
is submitted to an angular rotation bringing its 
10 axially internal side of smaller extension defining the 
axially internal portion" 11a, to take an orientation 
substantially parallel to the geometric axis of the 
expandable support 18. 

15 In the embodiment shown in Figs. 1 to 5, the expandable 
support 18 constitutes a component distinct from the 
auxiliary drum 14 and is located at a position axially 
spaced apart from the latter. 

20 In this manner, application of the underbelt inserts 11 
to the expandable support 18 can be advantageously 
carried out simultaneously with assembling of the belt 
structure 4 and -possibly the tread band 5 on the 
auxiliary drum 14 (Fig. 2) . 

25 

The belt structure 4, possibly provided with the tread 
band 5, formed on the auxiliary drum 14 is then picked 
up by the transfer device 15 and positioned in coaxial 
relationship around the expandable support 18 carrying 
30 the underbelt inserts 11, as viewed from Fig. 3. 

Then intervention of the actuator members is operated, 
which members cause expansion of the expandable support 
18, by effect of which mutual junction between the belt 
35 structure 4 and the underbelt inserts 11 takes place, 
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as shown in Fig. 4. 

Advantageously, at the end of the radial expansion and 
concurrently with said junction step, the underbelt 
5 inserts 11 have the respective axially inner portions 
disposed in "an orientation substantially parallel to 
the inner siirface of the belt structure 4, so as to 
obtain a uniform coupling between the underbelt inserts 
11 and belt structure 4. 

10 

At the end of the radial expansion step, when the 
underbelt inserts 11 have ■ already been associated with 
the belt structure 4, a step of pressing the belt 
structure 4 against the underbelt inserts 11 carried by 
15 the expandable support 18 can be executed, to ensure 
mutual adhesion between these components. 

This operation can be carried out with the aid of 
rollers 21 or other suitable devices, that can directly 
20 act on the belt structure 4 or the tread band 5 applied 
to said belt structure; in the last-mentioned case a 
pressing effect of the tread band 5 against the belt 
structure 4 is also simultaneously obtained. 

25 The presence of bending devices operating on the 
expandable support may be also provided, said devices 
being set to bend the side edges 5a of the tread band 5 
to make them adhere against the respective axially 
outer portions lib of the underbelt inserts 11 

30 associated with the belt structure. 

In more detail, these bending , devices can be 
represented by the rollers 21 themselves or equivalent 
members used for pressing the belt structure 4 and/or 
35 tread band 5, that are axially and/or radially movable 
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in accordance with the outline to be given to the tread 
band 5 . 

When the possible pressing and bending steps have been 
5 completed, the transfer member 15 picks up the belt 
structure 4, together with the underbelt inserts 11 and 
the tread band 5, from the expandable support 18 to 
transfer the assembly onto the primary drum 13, for 
assembling the same to the carcass structure 3 that has 

10 been meanwhile made or - engaged thereon in any 
convenient manner. For the purpose, the halves 13a of 
the primary drum 13 are mutually approached 
simultaneously with admission of a fluid into the 
carcass ply 10, so as to shape the carcass structure 

15 into a toroidal configuration- The consequent radial 
expansion of the carcass ply 10 brings the latter to 
adhere against the inner surface of the- belt structure 
4, retained by the transfer member 15. By an optional 
final rolling ' step, the definitive application of the 

20 apices of the side edges 5a of the tread band 5 against 
the radially external ends of the sidewalls 6 is 
caused. 

In the alternative embodiment shown in Figs. 6 to 10, 
25 the expandable support 18 and auxiliary drum 14 are 
substantially integrated with each other. The abutment 
surface 14a of the auxiliary drum 14 is represented by 
the expandable support 18 itself,- and more specifically 
by the outer surface of the inflatable bladder 19. - 

30 

In this case, the assembling sequence of tyre 2 first 
contemplates application of the underbelt inserts 11 to 
the expandable support 18 set in the first operating 
condition, as shown in Fig. 7, and subsequently radial 
35 expansion of the support itself to prepare the 
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underbelt inserts 11 for junction with the belt 
structure 4, as shown in Fig. 8- 

This junction is carried out concurrently with 
5 assembling of the belt structure 4, carried out after 
the radial expansion step, through winding of the belt 
layer or layers 12a, 12b directly around the expandable 
support 18 set in the second operating condition, as 
shown in Fig. 9. 

10 

Subsequently application of the tread band 5 can be 
carried out, as well as the previously described 
optional pressing and bending steps (Fig. 10), to 
therefore give rise to transfer of the belt structure 4 
15 together with the underbelt inserts 11 and tread band 5 
to a coaxial position on the primary drum 13, on which 
the carcass structure 3 has been meanwhile made or 
engaged. 

20 With the step of shaping the carcass structure 3 into a 
toroidal configuration and the optional final rolling 
step, manufacture of tyre 2 is completed following 
coupling between the carcass structure 3 and belt 
structure 4 . 

25 

The present invention achieves important advantages. 

Application of the underbelt 'inserts 11 to the belt 
•structure 4 in fact enables times required for the 
30 operations to be' carried out at the primary drum 13 and 
at the auxiliary drum 14 respectively, for tyre- 
manufacturing purposes, to be balanced. 

As compared with the known art, in fact, the time 
35 required for application of the underbelt inserts 11, 



WO 2005/095092 



PCT/IT2004/000160 



- 20 - 

as well as for execution of at least part of the 
pressing and bending operations of the side edges 5a of 
the tread band 5 is subtracted from the working 
operations to be carried out on the primary drum 13. As 
5 a result, important advantages in terms of productivity 
of apparatus 1 are obtained . 

In addition important advantages of the obtained 
product are achieved under a qualitative point of view. 

10 

In particular, the step of shaping the carcass 
structure 3 is not affected by the presence of the 
underbelt inserts 11 that, in the known art, can 
jeopardise a correct expansion of the carcass ply or 
15 plies 10. 

Also eliminated is the risk of causing deformations 
and/or introducing inner tensions into the carcass 
structure 3, due to stresses imposed in the known art, 
20 during application of the underbelt • inserts 11 to the 
carcass plies 10. 

It is in fact to be noticed that, in the known art, the 
underbelt inserts 11 laid on the carcass structure 3 of 
2 5 cylindrical shape must be submitted, during the shaping 
step, to a percent -elongation that can easily reach 
and overcome values in the order of 100%. 

Stresses induced by this elongation can jeopardise a 
30 correct expansion of the carcass structure 3, causing 
localised thinning and/or upsetting of the cords. 

The present invention eliminates all the above 
mentioned problems and also allows the underbelt 
35 inserts 11 to be laid on an expandable support 18 that, 
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in the first operating condition, has a size closer to 
the final diameter under an expanded condition, so as 
to impose less deformations to the inserts. 

5 Also the possibility of carrying out the actions of 
pressing and bending the end flaps of the tread band 5 
before coupling of the latter with the carcass 
structure 3, enables distribution of the time for the 
operations carried out on the primary drum 13 and 
10 auxiliary drum 14 respectively to be optimised, 
depending on requirements, also avoiding the carcass 
being submitted to anomalous stresses that can cause 
undesirable deformations of said carcass. 

15 It will be also appreciated that the invention can be 
also put into practice by suitably modifying already 
existing apparatus for tyre manufacture, without 
necessarily requiring a new planning and construction 
of the whole apparatus. 



